Involvement of accumulated NOS inhibitors and endothelin-1, enhanced arginase, and impaired DDAH activities in pulmonary dysfunction following subarachnoid hemorrhage in the rabbit.
We designed the present experiments to investigate the involvement of endogenous nitric oxide synthase (NOS) inhibitors, dimethylarginine dimethylaminohydrolase (DDAH) as a hydrolyzing enzyme of the NOS inhibitors, NOS, arginase which shares l-arginine as a common substrate with NOS, and endothelin-1 (ET-1) in the pulmonary dysfunction after induction of experimental subarachnoid hemorrhage (SAH) in the rabbit. SAH was induced by injecting autologous blood into the cisterna magna, and controls were injected with saline. On day 2, pulmonary arteries were isolated for determinations. A significant impairment of the endothelium-dependent relaxation (EDR) caused by acetylcholine was found in 20 cases (43.5%) out of 46 SAH animals, and the same animals exhibited accompanying the significantly impaired cyclic GMP production, accumulated endogenous NOS inhibitors, attenuated DDAH activity, enhanced arginase activity and accumulated ET-1 within the vessel wall. Meanwhile, there were no differences in endothelial NOS activity per se and sodium nitroprusside-induced relaxation between the animals with an impaired EDR and those without such a change. ET-1 content within aortic wall was increased with concomitant decrease in cyclic GMP production after the intraperitoneal application of authentic monomethylarginine as a NOS inhibitor in the rat. The current results suggest that accumulated endogenous NOS inhibitors and enhanced arginase activity possibly bring about the impaired NO production, thereby attenuating the EDR and contributing to the accumulation of ET-1 within the vessel wall. The accumulated endogenous NOS inhibitors at least partly result from the decreased DDAH activity. These alterations may be relevant to the pulmonary dysfunction after induction of SAH.